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In a previous communication  1 it has been shown that even a slight 
infection  prevents  normal  cicatrization.  Experiments  on  cicatriza- 
tion must be  carried out on surgically aseptic wounds.  The degree 
of asepsis can easily be obtained by the method already described.  * 
Surgical  asepsis  differs  widely  from  bacteriological asepsis.  Dis- 
infected wounds which unite by first intention still contain numerous 
bacteria,  particularly  Micrococcus  epidermidis  albus.  However,  the 
experiments carried  out by  Carrel  and Hartmann  have  shown that 
the new method of wound sterilization frequently leads to bacterio- 
logical asepsis. 
The object of the following experiments was to determine to what 
degree wounds irrigated with Dakin's solution or treated with chlor- 
amine paste become bacteriologically aseptic. 
Preventive Action of Dakin'  s ttypochlorite Solution and of  Chloramine-T. 
In the  first series of experiments we undertook to  ascertain what 
quantity of Dakin's solution or of chlorarnine-T is necessary to retard 
or prevent the growth of staphylococcus.  This preliminary experi- 
ment was necessary  in order to  determine whether the  quantity  of 
antiseptic taken from the surface of the wound at the same time as the 
secretions was  strong  enough to inhibit the  growth  of the bacteria 
contained  in  the  secretions. 
t Carrel, A., and Hartmann, A., J. Exp. Med.,  1916, xxiv,429. 
Carrel, A., and Dehelly, G., Le traitement des plaies infectres, Paris,  1916. 
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To 5  cc. of broth are added 0.1  to 2  cc. of Dakin's  solution or of 
chloramine-T solution.  A drop of a  24 hour broth culture of staphy- 
lococcus is then added.  The staphylococcus used was obtained from 
a  case of suppurative  arthritis  of  the  wrist  treated during the pre- 
ceding  15  days  with  Dakin's  solution.  Tables  I  to  IV give the 
results of the experiments.  They  show  that  the  power  of  Dakin's 
solution  to  restrain  growth becomes evident after  12 hours if more 
than  0.4 cc. is used.  In the same way, 0.3  cc.  of 1 per cent chlora- 
mine-T also retards the growth.  This power is relatively weak.  The 
amount of Dakin's solution or of chloramine-T necessary to prevent 
completely  the  growth  of  the  staphylococcus  in  5  cc.  of broth is, 
therefore, relatively large.  2 cc. of  Dakin's  solution or more than  1 
cc.  of  1  per  cent  chloramine-T  are  necessary for sterilization of the 
media. 
TABLE  I. 
Antiseptic Properties of Dakin's Solution.  First Test. 
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TABLE  II. 
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TABLE  III. 
Restraining Power. 
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TABLE  IV. 
Antiseptic Properties of 1 Per Cent Chloramine-T. 
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These  experiments  show  that  the  small  quantity  of  antiseptic 
removed with the bacteria by the platinum loop does not affect the 
growth of the cultures described below. 
Bacteriological  Examination  of Surgically  Aseptic  Wounds. 
As soon as films taken on several consecutive days showed that no 
bacteria were present, cultures were made from different parts of the 
wound.  Before taking the cultures the irrigation was suspended for 
2 hours, and in cases in which the chloramine paste had been used, all 
trace of the paste was carefully removed with distilled water and the 
wound was swabbed with sterilized gauze.  It is advisable when tak- 
ing the films to scrape the surface of the wound lightly with a platinum 
loop, care being taken  to avoid  making  the granulations  bleed. 86  CICATRIZATION  OF  WOUNDS.  VI 
TABLE  V. 
Results of Experiments. 
Wound,  Treatment. 
1i Complicated fracture  Dakin's 
of right humerus,  solu- 
tion. 
2  Flesh wound of right  " 
knee. 
3  Flesh  wound  of  left  " 
leg. 
4  Flesh wound of right  " 
thigh. 
5  Perforated  wound  " 
with  fracture  of 
right humerus. 
(a)  External wound. 
Anaerobic culture. 
Subculture. 
(b) Internal wound. 
6  Complicated fracture  " 
of  neck  of left  fe- 
mur. 
7  Complicated fracture 
of right tibia. 
8  Surface wound follow-  Dakin's 
ing an old fracture  solu- 
of tibia,  tion 
Anaerobic culture,  and 
Subculture.  chlor- 
Second culture,  amine- 
T. 
days 
~a 
~  Bacteria recovered. 
7 +  B.  pyocyaneus  and 
various cocci. 
7 +  Staphylococcus  albus 
and  an  unknown 
bacillus. 
7 +  Micrococcusepidermid- 
is  albus  and  B. 
pyocyaneus. 
8 +  Enterococcus,Stapky- 
lococcus albus,  and 
various diploeocci. 
8  m 
11-- 
11-- 
8 +  Micrococcus  epider- 
midis albus. 
12 +  Staphylococcus aureus, 
Micrococcus  epider- 
midis  albus,  and 
various diplococci. 
42 +  Staphylococcus  aureus : 
and a/bus. 
109- 
112 -- 
112 -- 
117 +  Micrococcus albua and 
bacillus like Pro- 
teus vulgaris. 
Ramlt. 
Closure  and  sutur¢ 
6  days  after cul. 
ture.  Healin~ 
per primam. 
Closure  and  sutur~ 
4  days  after cul 
ture.  Healing pe 
Ix'imam. 
Closure  and sutur 
on  day  of  sub 
culture.  Heal~ 
per  primam. 
Closure  and sutur 
13 days after cu] 
ture.  Healing pe 
primam. 
Closure and sutur 
on day of cultur, 
Sloughing  on 
cm. of the sutur¢ 
Surface granulafioz A.  VINCENT  87 
TABLE v--gont~. 
10 
11 
12 
13 
14 
15 
Wound.  Treatm~t. 
Wound of  dorsal  sur- Dakin's 
face  of  foot  fol-  solu- 
lowing an old frac-  tion 
ture  of fifth meta-  and 
tarsal.  (Wound  chlor- 
heavily  infected;  amine- 
gaseous gangrene.)  T. 
Flesh wound of calf.  " 
Wound of dorsal sur-  " 
face of foot above 
fracture .of metatar- 
sus. 
Anaerobic culture. 
Subculture. 
Complicated fracture  " 
of fourth  metatar- 
sal. 
Anaerobic culture. 
Subculture. 
Second culture. 
Open  wound  of  leg  Dakin's 
after  ligature  of  solu- 
popliteal and  su-  t.ion. 
ture  of  posterior 
tibial  arteries. 
Flesh wound of right 
arm. 
Anaerobic culture. 
Subculture. 
Large  wound  with  " 
fracture of shoulder 
blade. 
(a)  Upper  part  of 
wound. 
(b)  Lower  part  of 
wound. 
Subculture. 
B~t.~'~ reco~'~l. 
i 
d6ys 
109  S~hyl~c~  aw~, I 
117 
37 
40 
40 
23 
26 
26 
32 
20 
8 
11 
11 
i6 
16 
19 
B. ~ocyamus, and] 
an  unknown badl- 
lus. 
S~phflococcm aure~ ! 
and  olb~  and  an 
nnknown bacillus. 
Micrococcus  eplder. 
midis aJb~. 
Staphylococc~ a~b~. 
Rmult. 
Surface granulation. 
Closure and  suture 
on day of cultur~ 
Healing per  if/- 
Surface granulation 
After  slight reaction 
inflammation  on 
upper  border  ot 
wound,  rednesl 
for  3  days,  and 
small  hematoma 
surrounding  the 
suture. 88  CICATRIZATION  OF  WOUNDS.  VI 
TABLE  v----Conc/uded. 
~2 
17 
18 
19 
20 
Wound.  Treatment. 
Flesh  wound  of  calf  Dakin's 
with lymphangitis,  solu- 
tion. 
1 
Bacteria  recovered.  o~ ~_~! 
days 
19 +[ Micrococcus albus and 
an unknown diplo- 
CocCUS. 
Wound  of  left  arm  Dakin's 
with  comminuted  solu- 
fracture of humerus,  fion 
and 
chlor- 
amine. 
T. 
Flesh wound of right  Chlor-  20 -- 
leg.  amine- 
T. 
Anaerobic culture. 
Subculture. 
l Wound  of  left  hand 
with  complete  de- 
struction of fourth 
and  fifth  metacar- 
pals. 
Wound  of  left  knee  Dakin's  98- 
following arthroto-  solu- 
my.  tion 
Anaerobic culture,  and  101 -- 
Subculture.  chlor-  101 - 
Second culture,  amine-  110 -- 
T, 
19+  Streptococcus  and 
Stapkylocoecus albus. 
23-- 
23-- 
23 +!Staphylococcus ourcus 
and alb~. 
Result. 
Closure  and  suttm 
on day of culture 
Healing  per  pri 
Surface granulation 
The  tubes of broth were inoculated and incubated  for 15  days at 
36°C.  If the culture remained sterile, a  subculture was made on the 
3rd day.  At the same time, a  fresh film was taken at the surface of 
the  wound for an anaerobic culture hi glucose broth with an upper 
layer of paraffin off.  Broth has proved an excellent medium for the 
bacteria found in wounds.  Twenty cases were subjected to the usual 
treatment with Dakin's solution or chloramine paste (Table V). A. VINCENT  89 
SUMMARY. 
Of twenty infected cases treated with Dakin's solution or chloramine 
paste,  seven  were  bacteriologically  sterile.  This  proves  that,  in 
general, 35 per cent of the cases thus treated become bacteriologically 
aseptic.  This degree of asepsis is not necessary in order to  suture 
the wound, the  absence of bacteria  in films being sufficient.  Com- 
plete sterilization of wounds, can, therefore, now be accomplished. 